Application Serial No.: 09/722,050 
Attorney Docket No.: 089070-0311365 
Reply to Office Action mailed June 28, 2006 

Amendment 

Amendments to the Claims 

Please replace all prior versions and listings of claims with the following listing of claims. 

LISTING OF CLAIMS: 

1. (Currently Amended) A computer based method for determining the cavity size in 
packed bed systems using correlat i on or mathemat i ca l modo l, sb\4 the method comprising the- 
stops of : 

a) obtain i ng retrieving data parameters related to material properties of the a packed 
bed system , the parameters including at least: a blast furnace radius (W), an effective bed 
height (H), a blast velocity (v h ), a tuyere opening (Dt), a void fraction (s), a gas viscosity (u E ), a 
particle size (d p ), a shape factor a density of gas (p K ), a density of solid (pQ, a coefficient of 
wall friction (lij, an acceleration due to gravity (g), an effective particle diameter given by d Pff = 
cf g 0< , an effective bed density given by Ppg=Ep a + 11- e)p t , a wall-particle frictional coefficient 
given by Uw = tan 0„. wherein is an angle of friction between the wall and the particle, 
wherein D r is a cavity diameter, and wherein all units are in SI; 

b) ca l culating determining a the cavity radius (R) for both increasing gas velocity and 
decreasing gas velocity^ using mathomat i cal modo l the determined cavity radius incorporat i ng 
the strossos/frictiona l forces given by as: 
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(28) 
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respectively; or ca l cu l at i ng tho cavity rad i us for both i ncreasing gas 

ve l oc i ty and decreasing gas ve l ocity using mathematica l equat i ons based on correlat i on as: 
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respective l y, and 

c) calculat i ng determining a the cavity size using the cavity radius obtained in step (b)^ 

and 

d) storing the determined cavity size in a memory . 

2. (Currently Amended) A method as claimed in claim 1, wherein the data related to 
material properties of the packed bed comprise at least: bed height, tuyere opening, void 
fraction, wall-particle friction coefficient, inter-particle frictional coefficient, gas velocity, model 
width and particle shape factor. 

3. (Cancelled) 

4. (Original) A method as claimed in claim 1, wherein the frictional force (F wd ) in 
equations 28 and 29 is given by: 
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5-6. (Cancelled) 



7. (Currently Amended) A method as claimed in claim 1, wherein the packed bed systems 
inc l ude system includes at least one of: a blast furnaces furnace, a cupola, a corex, or a 
catalytic regenerator. 

8. (New) A computer based method for determining the cavity size in packed bed 
systems, the method comprising: 

a) retrieving data parameters related to material properties of a packed bed system, 
the parameters including at least: a blast furnace radius (W), an effective bed height (H), a blast 
velocity (v b ), a tuyere opening (D t ), a void fraction (e), a gas viscosity {\i s ), a particle size (d p ), a 
shape factor (O s ), a density of gas (p g ), a density of solid (p s ), a coefficient of wall friction (^ w ), 
an acceleration due to gravity (g), an effective particle diameter given by d e ff = d p 0 s , an 
effective bed density given by p e # = ep g + (1 - e)p s , a wall-particle frictional coefficient given by 
ix w = tan 0 W , wherein O w is an angle of friction between the wall and the particle, wherein D r is 
a cavity diameter, and wherein all units are in SI; 
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b) determining a cavity radius (R) for both increasing gas velocity and decreasing gas 
velocity, the determined cavity radius based on dimensionless numbers given by: 

( 2 2 "N 080 
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respectively; 

c) determining a cavity size using the cavity radius obtained in step (b); and 

d) storing the determined cavity size in a memory. 

9. (New) A method as claimed in claim 8, wherein the data related to material properties 
of the packed bed comprise at least: bed height, tuyere opening, void fraction, wall-particle 
friction coefficient, inter-particle frictional coefficient, gas velocity, model width and particle 
shape factor. 

10. (New) A method as claimed in claim 8, wherein determining the cavity radius using 
increasing velocity as given by equation 33 includes using a n-theorem to calculate 
dimensionless numbers given by: 
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11. (New) A method as claimed in claim 8, wherein determining the cavity radius using 
decreasing velocity as given by equation 36 includes using a rr-theorem to calculate 
dimensionless numbers given by: 
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A- Ur«Vj 

12. (New) A method as claimed in claim 8, wherein the packed bed system includes at least 
the one of: a blast furnace, a cupola, a corex, or a catalytic regenerator. 
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